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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers centrifugal punps.

Schedul e project chilled-water, dual-tenperature,
and condenser water punps by sequential nunbering
with the letter P prefix. For exanple: P-1, P-2,
P-3, etc. Schedule class of punp: e.g., Cass ADS
as specified herein.

Under the headi ng "Special Requirenents,"” specify
any detail, deviation, or waiving of requirenents,
which is pertinent only to specific punps.

The follow ng paraneters cover a w de spectrum of
specification criteria to suit project conditions.
Sel ections shall be carefully checked to ensure
equi val ence and conpliance by at |east three
manuf act ur ers.

Motors are covered in Section 16225, "Mdtors."

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

The publications listed below forma part of this section to the extent
ref erenced:
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AMERI CAN BEARI NG MANUFACTURERS ASSCCI ATI ON ( ABMR)

ABMNA 11 (1990) Load Ratings and Fatigue Life for
Rol | er Beari ngs

ABMA 9 (1990) Load Ratings and Fatigue Life for
Bal | Beari ngs

ASME | NTERNATI ONAL ( ASME)

ASME B16.1 (1998) Cast Iron Pipe Flanges and Fl anged
Fittings O asses 25, 125, and 250

HYDRAULI C | NSTI TUTE (HI)

H SCRRP (1994) Standards for Centrifugal, Rotary
and Reci procating Punps

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 1940/ 1 (1986) Mechani cal Vibration - Bal ance
Quality Requirenents of Rigid Rotors -
Part 1. Determnation of Pernissible
Resi dual Unbal ance

| SO 2858 (1975) End Suction Centrifugal Punp
(Rating 16 Bar) Designation Nom nal Duty
Poi nt and Di nensi ons

| SO 5199 (1986) Technical Specifications for
Centrifugal Punps, dass Il

| SO 7005- 2 (1988) Metallic Flanges Part 2: Cast Iron
Fl anges

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP 51 (1991; R 1995) d ass 150 LW Corrosion
Resi stant Cast Flanges and Fl anged Fittings

MSS SP- 86 (1987; R 1992) Guidelines for Metric Data
in Standards for Valves, Flanges, Fittings
and Actuators

NATI ONAL ELECTRI CAL MANUFACTURER S ASSCCI ATI ON ( NEMA)
NEVA MG 1 (1998) Mdtors and Generators
.2 DESI GN REQUI REMENTS
[ Pumps shal |l be designed using hydraulic criteria based upon actual nodel

devel opnental test data. Manufacturer shall certify that punps have been
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1

hydraulically tested at the factory.]

Punps shall be selected at a point within the maxi numefficiency for a
given inpeller casing conmbination. Deviations within 3 percent of naximm
efficiency are perm ssible, provided the | esser efficiency is not |ess than
t he schedul ed efficiency.

Punps having inpeller dianeters larger than 90 percent of the published
maxi mum di aneter of the casing or less than 15 percent |arger than the
publ i shed m ni rum di aneter of the casing will be rejected.

Accept abl e maxi mum i npel | er di aneter cal culations shall not be based on
percentage of inpeller dianeter range for a given casing. Shop draw ngs
will be approved only if conplete performance curves for all inpeller sizes
for a given casing are included in the submttal

[Where parallel-punp operation is indicated, punps selected shall have
characteristics specifically suitable for the service w thout unstable
operation.]

[When Net Positive Suction Head (NPSH) cal cul ati ons are made, inlet-storage
head shall be considered at enpty point and the centerline punp |ocation
shall include not less than a 6-inch 150 mllinmeter concrete base.]

[ Punps shall be suitable for operation at indicated tenperature without
vapor binding and without cavitation under any system operating condition
The only acceptabl e neans of rectification of cavitation shall be

repl acenent of entire punp assenbly.]

Avai |l abl e Net Positive Suction Head (NPSH) shall exceed required NPSH by
not less than 1-1/2 feet 0.46 neter.

Punps of the sane duty condition, classification, and accessories, or with
speci fied accessory deviation, shall be identical and the product of one
manuf act uri ng source.

Punps from nore than one manufacturing source shall be provided only when a
singl e manufacturing source is unable to neet all specification
requi renents.

3 SUBM TTALS

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittal Procedures," and edit
the following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each subnmitta

descri ption.

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

The followi ng shall be submitted in accordance with Section 01330,
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"Subm ttal Procedures,” in sufficient detail to show full conpliance with
t he specification:

SD- 02 Shop Drawi ngs

Installation drawings for centrifugal punps shall be subnitted in
accordance with Part 3, "Execution," of this section.

SD- 03 Product Data

The following shall be submitted for centrifugal punps in
accordance with paragraph entitled, "General Requirenents," of
this section.

Equi prent and Performance Data
Equi pnent Foundati on Data

SD- 05 Design Data

Desi gn Anal ysis and Cal cul ations shall be submtted for
centrifugal punps in accordance with paragraph entitled, "GCGeneral
Requirenents," of this section.

SD- 06 Test Reports
Test reports for punps shall be subnmitted on the follow ng tests:

Hydraul ic Tests

Ef ficiency Tests

Vi bration Tests

Qut put Efficiency
Surface Hardness Tests
Defl ection Tests

SD-07 Certificates

Certificates shall be subnitted for the following itens show ng
conformance with the referenced standards contained in this
section.

Base- Mount ed Centrifugal Punps
Li ne- Mount ed Punps
Accessori es

1.4 GENERAL REQUI REMENTS

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: If Section 15003, "General Mechani cal
Provisions," is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the foll ow ng paragraph
deleted. If Section 15072, "Vibration Isolation for
Air Conditioning Equipnment,"” is not included in the
proj ect specification, applicable requirenents
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t heref rom shoul d be inserted and the second
paragraph deleted. |If Section 16225, "Mdtors" is
not included in the project specification

appl i cabl e requirenents therefromshould be inserted
and the third paragraph del et ed.

EE R R R R R R R R R R R R R R R R I R R R R I R

[ Section 15003, "GCeneral Mechanical Provisions,
in this section.]

applies to work specified

[ Section 15072, "Vibration Isolation for Air Conditioning Equi prent,"
applies to work specified in this section.]

[ Section 16225, "Mdtors" applies to this section.]

Desi gn Anal ysis and Cal cul ati ons shall show NPSH (net positive suction
head) cal cul ations for centrifugal punps.

Equi pnent and Performance Data consisting of punp curves (gallons liter per
m nute versus total head in feet mllinmeter per rpm shall be provided for
each type centrifugal punp.

Equi pnrent Foundation Data shall be submitted for centrifugal punps.
1.4.1 Factory Tests

The following tests shall be submitted fromthe nmanufacturer prior to

shi pping the punp fromthe factory, hydraulic tests, efficiency tests,
vibration tests, output efficiency tests, surface hardness tests, and shaft
defl ection tests.

PART 2 PRODUCTS

EE R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Paragraph entitled, "General Punp
Requirenments," applies to engineered quality punps.
See paragraph entitled, "Base-Munted Centrifuga
Punps, " for building-trades quality base-nounted

punps.

EE R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Punp and notor bal ance shall conformto |ISO
1940/ 1 - (1986) Bal ance Quality Requirenents of

Rigid Rotors - Determ nation of Pernissible Residua
Unbal ance unl ess otherw se noted. Modtor vibration

| evel s shall conformto NEMA Specification Mz1,

Mot ors and Generators, Part 7 unless otherw se noted.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

2.1 GENERAL PUMP REQUI REMENTS

Certificates for punps and Accessories shall show conformance with the
ref erenced standards contained in this section
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This specification includes design, construction, installation, and
performance features of centrifugal water punps. Punps provided shal
conformto H SCRRP | SO 5199 and | SO 2858 standards for centrifugal punps,
and to requirenents specified herein

1.1 Cl assification

Class ADS: Axially (horizontally) split-case, single-stage,
doubl e-suction, single- or double-volute centrifugal type

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

NOTE: Linmit all end-suction punps to 1,000 gpm at
100 psi 4.0 cubic neter per minute at 690 kil opascal

EE R R R R R R R R R R R R R R R R R R R R R R O R

Class FES: Radially (vertically) split-case, single-stage, frame-nounted
di stance pi ece or back pullout end suction, single- or double-volute
centrifugal type

Class CES: Radially (vertically) split-case, single-stage, close-coupled,
di stance pi ece end-suction, single- or double-volute centrifugal type

. 1.2 Casi ng

Punp casings shall be bronze-fitted, seasoned cast iron with a design
wor ki ng pressure of not |ess than 185 pounds per square inch gage (psig) at
100 degrees F 1275 kil opascal at 38 degrees C. Casings shall be single or
doubl e volute with flanged pi ping connections conformng to ASME B16. 1, MSS
SP 51, MSS SP-86 and | SO 7005-2, Class 125 psi. Direction of shaft
rotation shall be conspicuously indicated. Casing shall have tapped
openings for air venting, primng, draining, and suction and discharge
gages. A brass or bronze unbrella or vent cock shall be furnished for
venting except where automatic air vents are indicated. Drain openings in
the volute, intake, or other passages capable of retaining trapped water
shall be located in the | ow point of such passages.

Casing construction shall be such that packing seals may be substituted in
the field for nechanical seals without machining.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: |If a paragraph is applicable to a certain
project punp only, rewite and identify project punp
nunber .

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Packi ng- box depth shall accommmbdate [six rings of square packing, lantern
ring, and throttling bushing.] [not less than five rings of square packing,
lantern ring, and throttling bushing.] [not |ess than four rings of square
packing, lantern ring, and throttling bushing.]

.1.3 Di stance Pi ece

A suction end di stance piece shall be provided with each end suction punp
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2.

2.

as a part

of the punp or piping system

1.4 | mpel l ers

| mpel l ers

| mpel l ers

shal | be encl osed cast bronze or corrosion-resistant steel
machi ned and polished. Waterways shall be machi ne- or hand-fi ni shed.

shal | neet maxi num and m ni num di ameter requirenments.

1.5 Bal anci ng

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Bal ance is the process of inproving the mass
di stribution of the punp conponents in order to

m ni m ze danmagi ng centrifugal forces. No component
can be perfectly balanced. there will always be sone
remai ni ng unbal ance. The m ni mum recommended bal ance
grade is ISO grade 2.5. Select an | SO grade or

i nsert a standard.

EE R R R R R R R R R R R R R R R R R R R R R R R I

Punp i nmpel

addi ti onal

calibrated and certified bal anci ng nachi ne capabl e of
and angul ar position of any unbal ance of the inpeller

magni t ude

| er assenblies shall be statically and dynam cally bal anced to
| SO 1940/ 1-1986, [G6.3][&X.5][GL.0][ ]. Correction planes needed for
wei ght mass for bal anci ng shall be determ ned by using a

.1.6 Weari ng Ri ngs

[ Shafts for convertible packed or nechani cal seal service shal
sl eevel ess Al SI 400 series corrosion-resistant steel hardened to 425
Brinell in packing area, or sleeved type with AISI 300 series
resi stant steel shaft and Al SI 400 series corrosion-resistant
steel sleeves hardened to 425 Brinell.]

corr osi on-

identifying the

Wearing rings shall be dissimlar bronze conposition for nongalling
service. Waring rings shall be provided in every punp case and on al
impel lers larger than 7 inches 175 millineter in dianeter.

1.7 Shaf t

be solid

[ Shafts for packed seal service shall be sleeved and all naterials shal
304 corrosion-resistant steel. Surfaces in packing area shal
pl asma- spray-coated alum na ceramic with a coefficient of expansion

conpatible with the substrate. Surface hardness shall be 900 Brinell.]

Al SI Type

[ Shafts for mechanical -seal service shall be solid or sleeved and al
shall be AISI Type 304 or 316 corrosion-resistant steel.]

material s

[Press-fitted sl eeves are not acceptable.]

be
be

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: Select the follow ng paragraph only when
O ass CES punps are specified.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Mot or shafts of close-coupled punps shall be manufacturer's standard Al Sl
18-8 corrosion-resistant steel and finish.

Surfaces shall have a 16-nicroinch 406 nanoneter surface finish where
packing is specified or where a punp nust be convertible to packing seals
from mechani cal seals. Punp shafts to be seal ed by nechanical seals only
shal | have a 32-m croinch 815 nanoneter surface finish, or better

[ End-suction punp shafts shall have an inpeller nut that conpletely
encl oses shaft end threads and seals tight to the inpeller.]

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: |If a service requires extended operation at
or near shutoff head or far out on the curve, this
operating condition nust be specified. Check

perm ssi ble shaft deflection for possible revision

Speci fy manual or automatic bypass systemif
necessary.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Shaft construction shall be substantial to prevent seal or bearing failure
due to vibration. Shaft vibration at punp-seal face shall conformto the
par agraph entitled, "Punp Acceptance,” under shutoff-head operating
conditions. Flow from 1/4-inch DN6 iron pipe size (ips) pipe shall be
provi ded during testing.

Shaft shall be equi pped with bronze or nylon water slingers at each bearing
and shall be sealed at the casing interface with a bronze throttling
bushi ng.

.1.8 Packi ng Seal s

Packi ng shall be soft woven non-asbestos material with not |less than 25
percent by weight of tetrafluoroethylene resin. Punp shall be shipped to
the site without the packing inserted and shall be packed on site in the
presence of the punp or packing nmanufacturer's representative. At no tine
during startup or run-in shall the gland drip | ess water than 80 drops per
mnute. After a mninmmof 40 operating hours and upon perm ssion of the
Contracting O ficer, |eakage rate nmay be reduced to 50 drops per minute or
to the rate recomended by packi ng nanufact urer

d and shall be split-bronze type with AISI 18-8 corrosion-resi stant stee
eyebolts and pins or studs. Hex-nuts shall be bronze or nongalling
corrosion-resi stant steel

Stuffing boxes exposed to bel ow at nospheric pressure at any operating
condition, including starting, shall be provided with a water seal. Water
seal shall consist of nonferrous lantern ring or a seal cage and required
connections to the punp case.
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2.

1.9 Mechani cal Seal s

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: \Where punp duty conditions include severe
on/of f or extreme of either end-of-curve operation
punp shoul d be packed only, or one packed and one
mechani cal |y seal ed punp shoul d be specified with
the latter punp convertible to packing.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Mechani cal seals shall be bal anced or unbal anced, as necessary to conform
to specified service requirenents. Mechanical seals shall be constructed
in a nanner and of nmaterials particularly suitable for the tenperature
servi ce range and chem cal analysis of water being punped.

Cool i ng-wat er characteristics for seal construction purposes are as
follows: rmakeup total dissolved solids of 200 parts per mllion (ppm
cycled up to five tines, containing not nore than 600 ppm of hexaval ent
chromate, and pH not |ess than 6.0.

Seal construction shall not require external source cooling for
punped-fluid service tenperatures up to 250 degrees F 121 degrees C.

Seal pressure rating shall be suitable for nmaxi num system hydraulic
condi tions.

Materials of construction shall include Al SI 300 series corrosion-resistant
steel, solid tungsten-carbide rotating-seal face, and Buna-N
vi nyl i dene-fl uori de- hexaf |l uoropropyl ene, EPT, or tetrafl uoroethyl ene seals.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Where suspended solids are present, specify
filters or separators on flush water line. See
par agraph entitled, "Centrifuga

Abr asi ves-Separators,” in this section

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Bypass flushing water supply shall be free of iron rust products and ot her
abrasive materials and shall be directed onto face of seal w thout dead
ending. Al piping and accessories shall be provided.

Throttling bushing shall have clearances to mninize | eakage in case of
conplete seal failure without restriction of flushing water

Mechani cal seals shall not be subjected to hydrostatic test pressures in
excess of the manufacturer's reconmendations.

Mechani cal -seal manufacturer's representative shall direct on-site sea

installation, testing, adjustment, and placing-into-service operations and
shall instruct facility personnel as scheduled by the Contracting Oficer

SECTI ON 15135 Page 11



2.1.10 Centrifugal Abrasive-Separators

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: Select the follow ng for cleansing of
dirt-laden water from di scharge of punp used to
flush and cool nechanical or packing seals.

Check manufacturer's catalog for pressures required,
particle-size renoval, and fluid-flow data.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Punp seal s shall be flushed with punp di scharge water cl eansed by
centrifugal force in a cyclone abrasive-separator. Separator shall be
constructed of AISI Type 316 corrosion-resistant steel. Underflow shall be
pi ped to waste

2.1.11 Beari ngs and Lubrication

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Select the follow ng for engineered-quality
punps only. Rewrite to require doubl e-row thrust
bearings for heavy-duty service.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Bearings shall be heavy-duty ball or roller type with full provisions for
t he mechani cal and hydraulic radial and thrust |oads inposed by any nornal
service condition. Bearings shall be manufactured from vacuum degassed or
processed-al l oy steel. Thrust-bearing endplay shall not exceed 0.005 inch
0.127 mllimeter. Thrust bearings shall be secured to the shaft by

t hreaded collar and | ocknut. Double-row ball or roller bearings shall be
self-aligning. Bearings shall have an L-10 rated life of not |ess than

[ 30, 000] [ 50, 000][80,000][ ] hours in accordance with ABVA 9 or ABMA 11.
Shop draw ngs shall bear nmanufacturer's certification of bearing life.

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: For commercial quality punps and certain
engi neered-qual ity punps, select the follow ng
par agr aph

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Beari ngs shall be heavy-duty ball or roller type with full provisions for

t he mechani cal and hydraulic radial and thrust |oads inposed by any nornal

service condition. Bearings shall be manufactured from vacuum degassed or
processed-al l oy steel. Bearings shall have an L-10 rated |life of not |ess

t han [ 30, 000] [ 50,000][80,000][ ] hours in accordance with ABVA 9 or ABMNA 11.
Shop draw ngs shall bear nmanufacturer's certification of bearing life.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: Normally sel ect grease-lubricated bearings
for | ow tenperatures to nmininmze condensation and
cont am nati on.

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

[Bearings shall be permanently |ubricated seal ed beari ngs]
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[Bearings shall be grease lubricated and shall be provided with grease
supply and relief fittings |ocated at bottom of bearings.]

[Bearings shall be oil-flood lubricated. Q1 sunps shall be fitted with
4-ounce 120 mlliliter constant-level sight oilers and positive neans of
sunp drai nage and condensate detection. Provisions shall include
FM approved brass cocks connected to | owest part of bearing sunp.]

Beari ng housi ngs shall be cast iron, self-aligning on netal -to-netal
surfaces and shall totally encl ose bearings.

.1.12 Fl exi bl e Coupling

Punp shaft shall be connected to the notor shaft through a flexible
coupling. Flexible nenber shall be a tire shape in shear, or a solid-nass
serrat ed- edge di sk shape nmade of chloroprene materials and retai ned by
fixed flanges. Flexible coupling shall act as a dielectric connector and
shall not transmt sound, vibration, or end thrust.

[All couplings inintermttent on/off service shall have couplings sel ected
on the basis of a 2.0 service factor. Qher service factors shall be in
accordance with the nanufacturer's instructions.]

[ Punps shall be provided with spacer couplings.]
.1.13 Bedpl at e

Punp and driver shall be nounted on a common bedpl ate, holl ow cast iron,
multiribbed for maximumrigidity, with adequate nunber of grout hol es and
grout air vents, and with drip rimand drain tapping.

Contractor shall subnit for approval, when specified, a fabricated stee
base constructed of a rolled structural -steel perineter frane, reinforced
and cross-braced internally with pipe or rolled structural nenbers, capped
with 1/4 inch 6 millineter steel plate, and provided w th adequate grout
hol es, grout air vents, drip rim and drain tapping. Forned or bent stee
bedpl ates are not acceptabl e.

.1.14 Mot or s

Punp notors shall be checked for current direction of rotation only after
punps have been prined and approved by the manufacturer's representative
and the Contracting Oficer.

Motors shall conformto NEMA MG 1

2.1.15 Speci al Requirenents

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Specify hereunder any detail, deviation, or
wai ving of requirement which is pertinent only to
specific punps. Wite in headings such as P-1 and
P-2, select provided paragraphs, or delete provided
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par agraphs and wite new paragraphs to suit project
conditions. For exanple: punp P-1 shall be fitted
wi th mechani cal seals and punp P-2 shall be fitted
wi th packing seals, punp P-4 shall be exenpt from
vi bration testing.

Class ADS: Provide title and specify any detai
requirenents pertinent only to this class of punps.

EE R R R R R R R R R R R R R R R R R R R R R I R

Pl ugged or val ved casing drains which may require ips red-brass pipe shal
be brought out beyond periphery of casing to facilitate drainage. Volute
plugs at flanges shall be assenbled with tetrafl uoroethyl ene tape.

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Cass FES or CES: Provide part title and
speci fy hereunder any detail requirenents pertinent
only to this class and series of punps.

O ass CES punp selections should be Iimted to 5
hor sepower power of 3.75 kilowatt and | ess. These
punps have special notor shaft requirenents. For
critical operations where end-suction punps are
desired, use O ass FES punps.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Punp casing and punp notor shall be nobunted on a single pedestal and shal
not require a bedplate. Punp casing drain shall be plugged.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: For very snall punps of one horsepower power
of 0.75 kilowatt and | ess, select either or both of
the follow ng two paragraphs after checking
manufacturer's literature.

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

Punp casing with threaded inlet and outlet connections shall be furnished.
Punp casing and inpeller wear rings shall be furnished.

Punp notor shall be an extended-shaft type with special heavy-duty thrust
and radial bearings to accombdate notor and punp thrust |oads. |npeller
shal |l be nounted directly on the notor-shaft extension

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: For frequent start/stop or near shutoff head
operation and for better extended-shaft support,
speci fy packi ng.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

Punp seal s shall be packed type.

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

NOTE: For very snall off-the-shelf punps, select
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the following in lieu of precedi ng paragraph

EE R R R R R R R R R R R R R R R R R R R R R O R

Punp seal s shall be packed type or have the nanufacturer's standard
nmechani cal seals for the specified service.

2.2 BASE- MOUNTED CENTRI FUGAL PUMPS

EE R R R R R R R R R R R R R R R R R R R R R I R

NOTE: The following is a short-form specification
with mnimumrequirenents for building trades
quality, base-nounted punps. Review project

requi renents and suppl enent the follow ng as
necessary.

When using this part, delete paragraph entitled,
"General Punp Requirenents," and subparagraphs.

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

Punps provided shall conformto H SCRRP | SO 2858 and | SO 5199 st andards
for centrifugal punps and to requirenents specified herein

2.2.1 Punmp Schedul e

Punp capacity design requirenents, and characteristics not specified herein
shal |l be as indicated on the punp schedul es.

2.2.2 Cl assification

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Select fromthe follow ng or include
description in schedul e.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Punp class shall be as schedul ed.

Class ADS, axially (horizontally) split-case, single-stage, double-suction
centrifugal type

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Linmit all end-suction punps to 1,000 gpm at
100 psi 4.0 cubic neter per minute at 690 kil opascal

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

Class FES, radially (vertically) split-case, single-stage, frane-nounted,
end-suction centrifugal type

2.2.3 Pump Sel ection

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Check hydraulic conditions for each
application with at |east three manufacturers to
assure conpliance with the follow ng efficiency
condi tions.
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EE R R R R R R R R R R R R R R R R R R R R R R R I O R

Punps shall be selected at the point of maxi mnumefficiency for a given

i mpel | er/ casi ng conbination. Deviations within 3 percent of maxi num
efficiency are perm ssible, provided that the efficiency is not |ess than
t he schedul ed efficiency. Punps having inpeller dianmeters |arger than 90
percent of the published maxi rum di aneter of the casing or |less than 15

percent | arger than the published nmnimum di anmeter of the casing will be
rej ected.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: A centrifugal punp always operates at the
intersection of its head-capacity curve and the
system curve that shows the head required to nake
the liquid flow through the system of piping,

val ves, and fittings.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

2.2. 4 Bal anci ng

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Punp and Modtor bal ance shall conformto |ISO
1940/ 1 - (1986) Bal ance Quality Requirenents of

Rigid Rotors - Determnation of Pernissible Residua
Unbal ance unl ess otherw se noted. Modtor vibration

| evel s shall conformto NEMA Specification Mz1,

Mot ors and Generators, Part 7 unless otherw se noted.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Punp inpeller assenblies shall be statically and dynamically bal anced to
| SO 1940/ 1-1986, [(6.3] [&X.5] [GL.0] | ] mnimm Correction planes
needed for additional weight mass for bal ancing shall be determ ned by
using a calibrated certified bal anci ng nachi ne capabl e of identifying the
magni t ude and angul ar position of any unbal ance of the inpeller

2.2.5 Casi ng

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Revi ew casing pressure rating.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Punp casing shall be bronze-fitted cast iron with a design working pressure
of not less than 125 psig at 200 degrees F 862 kil opascal at 93 degrees C.
Casing piping connections in 2-inch 50 mllinmeter and | arger sizes shall be
flanged and shall conformto ASME B16.1 MSS SP 51, MSS SP-86 and | SO 7005- 2.
Casing shall have trap-equi pped openings for air venting, primng

drai ni ng, and suction and di scharge gages. Punp shall be convertible to
packi ng service w thout machi ning of casing.

2.2.6 Weari ng Ri ngs

Wearing rings shall be provided in every punp case and on all inpellers
| arger than 8-inch 200 mllineter dianeter.
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2.2.7 Shaf t

[ Shaft shall be solid, sleeveless, A SI 400 series corrosion-resistant
steel, hardened to 425 Brinell in stuffing-box area or sleeved type with
Al SI 300 series shaft and AI'SI 400 series corrosion-resistant steel sleeves
hardened to 425 Brinell.]

Shaft vibration at sealing face shall conformto the paragraph entitl ed,
"Punp Acceptance,"” when punp is operating agai nst shutoff head.

2.2.8 Mechani cal Seal s

Mechani cal seals shall be the manufacturer's standard for the specified and
i ndi cated service. Bypass flushing water supply shall be free of iron rust
products and other abrasive materials and shall be directed onto face of
seal without dead ending. All piping and accessories necessary to the
function shall be provided.

2.2.9 Beari ngs and Lubrication

Bearings shall be heavy-duty ball or roller type and shall have an L-10
rated life of not |ess than [30,000][ 50, 000][ 80, 000] [ ] hours in
accordance with ABVA 9 or ABMA 11.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select oil-lubricated bearings only for
wat er - heat i ng systens.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

[Bearings shall be permanently |ubricated seal ed beari ngs]

[Bearings shall be grease lubricated unless otherw se specified and shal
be provided with grease supply and relief fittings |located at bottom of
beari ng. ]

[Bearings for hot-water service shall be oil-flood lubricated. O sunps
shall be fitted with 4-ounce 120 mlliliter constant-level sight oilers and
positive means of sunp drainage and condensate detection. Provisions shal
i ncl ude FM approved brass cocks connected to | owest part of bearing sunp.]

2.2.10 Fl exi bl e Coupling

Punp shaft shall be connected to the notor shaft through an el astoneric
flexi ble nenber in shear and shall be a tire shape or a solid-nass
serrat ed- edge di sk shape retained by fixed flanges. Flexible coupling
shall act as a dielectric connector and shall not transmt sound,

vi bration, or end thrust.

2.2.11 Bedpl at e
Punp and driver shall be mounted on a common bedpl ate which shall be

constructed for maxinumrigidity, with an adequate nunber of grout holes
and grout air vents and with drip rimand drain tapping.
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2.

3 LI NE- MOUNTED PUMPS

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: The following is limted to punps up to and
including 1 horsepower 0.75 kilowatt.

EE R R R R R R R R R R R R R R R R I R R R R I R

Punp shall be the capacity indicated.

Desi gn, construction bal ancing, and vibration-isolation provisions shal
conformto H SCRRP | SO 5199 and | SO 2858 standards specifically for quiet
wat er si de operati on.

Punp casing and seal shall be suitable for operation at pressures up to
125 pounds per square inch 862 kil opascal at tenperatures to 250 degrees F
121 degrees C.

Punp casing shall be cast [iron] [bronze].

Punp shall be single-stage, single-suction centrifugal-type, bronze, fitted
wi th nechanical seal. Punp shaft shall be AISI 300 series
corrosion-resistant steel or the nmanufacturer's standard alloy steel with
nonferrous-netal -protected wetted surfaces. Coupling shall be

el astomer-in-shear or four-spring type. Mechanical seal shall be designed
for service with nakeup water normal to the site and for 300 ppm of
hexaval ent chromate in the recirculating system Punp bearings shall be

oi |l -lubricated sleeve type, with oil reservoirs for extended periods of
service without requiring added | ubricant.

Mot or shall have oil-lubricated sleeve bearings with oil reservoirs for
ext ended periods of service, without requiring added |ubricant, and shal
be resiliently nounted.

PART 3 EXECUTI ON

3.

3.

1 PUMP PROTECTI ON

Before any punp is operated, sunps and piping systenms shall be cleaned and
flushed to renmove all particles larger than 1000 micro nmeter or larger than
one-hal f of the snallest punp axial or radial clearance, whichever is
snal |l er. Permanent and tenporary pipeline strainers shall be in place and
shal | be cleaned frequently to prevent cavitation. Tenporary strainers
shall not be renpved until after system acceptance, unless otherw se
approved.

Mechani cal -seal flushing water shall be provided with centrifugal separator
or 10-microneter filter elenent where | oose rust may be present at startup

2 GROUTI NG

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Premature failure of seals and bearings can
be caused by the deterioration of nmachi nery bases
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and foundations. The cause of the deteriorations is
often due to | oading of the base and/or foundation
before the concrete or grout has properly cured.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Shi mm ng, alignnment, and grouting of punp, driver, and bedplate shall be in
accordance with the nbst stringent requirenents of the nmanufacturer's

i nstructions and as specified herein. Gout shall cure a mnimum of [28]

[ ] days before being | oaded. After grouting has cured, bedpl ate shal
be hanmer-tested for voids. Poor grouting, as evidenced by voids, shal
require resetting of punp assenbly.

3.3 VI BRATI ON | SOLATI ON

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Vi bration-isolation provisions shall be
sel ected for each application.

Mass of inertia block may be up to three tines
wei ght of supported assenbly.

Dr awi ngs shoul d show pi pi ng isol ati on, anchorage,
and punp and pi pe support details.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Vi bration isolation shall conformto the provisions of Section 15072,
"Vibration Isolation for Air Conditioning Equi prent."

3.4  ALI GNVENT

Before attenpting alignnent, the contractor will denpnstrate that the punp
does not have any | oad/force inposed by the piping system M ninum

al i gnment val ues (below) are for punp and driver at normal running
tenperatures. Val ues nust be conpensated for thermal growh. Limted
noverment of the punp or driver (commonly known as bolt-bound) nust be
corrected to ensure alignnent capability. Hold down bolts shall not be
undercut in order to perform adjustment.

Shinms shall be comrercially die-cut, without seanms or folds, and be made
of corrosion resistant stainless steel. No nore than four shinms shall be
used at any single point.

Units with drive motor over [7.5] [10] [15] [20] [25] hp shall have
alignment jack bolts installed.

Punp and driver shall be aligned to the follow ng m ni num specifications:

Speed( RPM cl ose- coupl ed cl ose- coupl ed spool piece angle
of fset (mls) angle(mls/in.) (mls/in. @coupling pt.)

600 6.0 2.0 3.0
900 5.0 1.5 2.0
1200 4.0 1.0 1.5
1800 3.0 0.5 1.0
3600 1.5 0.4 0.5
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7200 1.0 0.3 0.4

[Punp al i gnnment shall be perforned under the direction of the
manuf acturer's representative.]

Final alignnment settings shall be provided as part of the final test data.

Punp shall be dowelled in place with AISI 18-8 corrosion-resistant stee
spiral -w apped pins before being subjected to pressure or piping reaction
After grouting and final alignnment, and no sooner than after 40 hours of
conti nuous operation, the driver shall be simlarly dowelled in place.
Taper pins are not acceptable.

.5 Vibration Anal yzer

Contractor shall use an FFT anal yzer to neasure vibration levels. It shal
have the follow ng characteristics: A dynam c range greater than 70 dB; a
m ni mum of 400 |ine resolution; a frequency response range of 5Hz-10

KHz (300- 600000 cpm); the capacity to perform ensenbl e averaging, the
capability to use a Hanni ng wi ndow, auto-rangi ng frequency anplitude; a

m ni mum anpl i t ude accuracy over the sel ected frequency range of plus or

m nus 20 percent or plus or mnus 1.5 dB

An accel eroneter, either stud-nmounted or nounted using a rare earth, |ow
mass nagnet and sound di sk(or finished surface) shall be used with the FFT
anal yzer to collect data. The nmass of the acceleroneter and its nounting
shal |l have mninmal influence on the frequency response of the system over

t he sel ect ed nmeasurenent range.

.6 PUMP ACCEPTANCE

Prior to final acceptance, vibration analysis shall verify punp confornance
to specifications. Vibration levels shall not be nore than .075 in/sec at
1 times run speed and at punp frequency, and .04 in/sec at other nultiples
of run speed.

Punp shall be operated and denonstrated to be nonoverl oadi ng at any
operating point and that the flow capacity is as specified. Final test
reports shall be provided to the Contracting Officer. Reports shall have a
cover letter/sheet clearly marked with the System nanme, Date, and the words
"Final Test Reports - Forward to the Systens Engi neer/Condition Mnitoring
O ficel/Predictive Testing Group for inclusion in the Mintenance Dat abase."

-- End of Section --
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